Objective: To assess trends of food intake in Portugal. Design: Analysis of three cross-sectional studies : 1987, 1995-1996 and 1998-1999. Setting: Representative samples of free-living individuals. Subjects: 64 734 men and 71 282 women. Interventions: Food intake was assessed by questionnaires inquiring the number of meals and which foodstuffs (fish, meat, milk, rice/pasta/potatoes, soup, vegetables and fruit) had been consumed the day before. Results: Age-adjusted average number of meals decreased from 3.370.1 in 1987 to 2.970.1 in 1998-1999 in both genders (Po0.001). In men, the percentage of subjects consuming meat, milk and potatoes/rice/pasta increased from 73, 66 and 91% in 1987 to 83, 74 and 95% in 1998-1999, respectively. The percentage of subjects consuming soup and fish decreased from 70 and 56% in 1987 to 62 and 53% in 1998-1999, respectively. In women, the percentage of subjects consuming meat, milk, potatoes/rice/pasta and vegetable increased from 70, 66, 89 and 71% in 1987 to 78, 77, 93 and 83% in 1998-1999, respectively. The percentage of subjects consuming soup and fish decreased from 70 and 55% in 1987 to 64 and 53% in 1998-1999, respectively. These trends were more pronounced in the younger age, which also displayed a higher frequency of snacking. Multivariate analysis adjusting for age group, region and educational level showed that the consumption of meat, milk and vegetables increased and the consumption of soup, fish and fruit decreased in 1998-1999 relative to 1995-1996. Conclusions: Within a decade, the Portuguese dietary pattern has changed considerably, shifting from a traditional, south European to a more Westernized, protein-rich diet. Sponsorship: The Unidade de Nutrição e Metabolismo of the Instituto de Medicina Molecular is partially funded by a grant from the FCT (Fundação para a Ciência e a Tecnologia) ref. RUN 437.
Introduction
In recent years, food intake has undergone dramatic changes worldwide. In most industrialized countries, favourable trends have been reported, with an increase in the consumption of fruit and a decrease in the consumption of fat-containing foods (butter, meat, fats) (Laugesen and Swinburn, 2000; Winkler et al., 2000; Alexy et al., 2002; Perrin et al., 2002; Stables et al., 2002; Popkin et al., 2003) . Still, in southern European countries, traditionally characterized by a healthy, 'Mediterranean diet', opposite and less favourable trends have been reported, for example, in younger age groups (Serra-Majem et al., 1993; Rodríguez-Artalejo et al., 1996; de Lorenzo et al., 2001) .
Portugal is a south European country; nonetheless, the scarce information available, based on household food availability or limited dietary surveys, indicates that Portugal is gradually moving away from the traditional 'Mediterranean diet' (Cruz, 2000; Rodrigues and de Almeida, 2001) . For instance, between 1989 and 1995, the availability of complex carbohydrates and olive oil was reduced, whereas the availability of protein-supplying food groups increased (Rodrigues and de Almeida, 2001) . Notwithstanding, to our knowledge, no study on the trends of food intake in representative population samples has ever been produced in Portugal. Thus, we used the data from the three recent National Health Interview Surveys to assess the trends of food intake in the Portuguese population.
Population and methods
The Portuguese National Health Survey National Health Surveys were conducted during 1987, between May 1995 and April 1996 and between October 1998 and September 1999. The sampling frame included all subjects living in an individual housing during each of these periods (collective housing such as hospitals, prisons, military barracks or retirement houses were excluded). Azores and Madeira refused to participate in both surveys, and the sample was considered representative of the five main regions of mainland Portugal (North, Center, Lisbon region, Alentejo and Algarve). The sampling unit was the household, and data were derived from the population and housing census of 1991 for the 1995-1996 and the 1998-1999 surveys. Two strata were defined: the freguesias (corresponding to counties) and within the freguesias, geographically defined units of circa 300 lodgings. All subjects living in the sampling unit (house) were surveyed, and no exclusion criteria were applied. When the subject was unable or not willing to answer (children, mentally impaired subjects), a proxy (parents or caregivers) was used. Data were collected by trained interviewers according to a standardized protocol (Ministério da Saú de, 1998) and a quality control was conducted by re-applying (by a different interviewer) the same questionnaire to 10% of the initial sample (Ministério da Saú de, 2001 ). Overall participation rate was 88% in 1995/ 1996 and 82% in 1998/1999 .
Food intake
Information on individual food intake was obtained by asking the number of meals consumed the day before, and if they had consumed the following items: soup, fish, meat, potatoes, vegetables and fruit (yes/no answer). As the questions concerning milk consumption changed between surveys, it was decided to dichotomize them (yes/no) according to the presence/absence of any reported consumption. Bread consumption and number of snacks eaten between meals were assessed only in the last two surveys and were not included in the main analysis. Breakfast, lunch, mid-afternoon meal or dinner was defined as (main) meals, whereas a snack was defined as some foodstuff (yogurt, fruit, etc.) consumed between meals (Ministério da Saú de, 1998) .
Other data All other data (age, weight, height, educational level) were also obtained by questionnaire. Age was categorized in 5-year groups. Educational level was assessed by the number of years spent in school, and classified into three groups: less or equal to 6 years (primary school, -6]); more than 6 till 12 years (high school, ]6-12]) and more than 12 years (university level, ]12-). 
Statistical analysis

Trends
Trends in food intake were analysed separately for each gender according to age group and educational level. The results are summarized in Table 2 for men and Table 3 for women.
In both genders, the reported average number of daily meals and the consumption of fish decreased, whereas the consumption of meat and milk increased (Tables 2 and 3 ). Some differences in trends were noted: in men, the reported fish consumption decreased among subjects aged less than 65 years but increased afterwards (Table 2 ); in women, the consumption of meat decreased among subjects with more than 6 years of education; fish consumption decreased among subjects aged less than 45 years and increased afterwards, and milk consumption decreased among subjects with 6-12 years of education (Table 3) .
In both genders, the consumption of soup decreased and the consumption of potatoes/rice/pasta, vegetables and fruit increased (Tables 2 and 3) . Again, some differences in trends were noted: the increase in the consumption of fruit was found only in subjects with less than 6 years of education (Tables 2 and 3) .
Finally, although no data regarding snacks were available in 1987, the 1995-1996 and 1998-1999 surveys showed that younger subjects reported a higher frequency of snacking (Table 4) .
Multivariate analysis
Trends in food intake were further assessed by multivariate logistic analysis adjusting for age group, educational level and geographical region. The results are summarized in Table  5a and 5b for men and women, respectively, and the second survey (1995) (1996) was considered as reference. Thus, for a given foodstuff, an adjusted odds ratio (OR) significantly lower than 1 in the 1987 survey indicates an increased prevalence of consumption in 1995-1996 relative to 1987; similarly, a significantly higher adjusted OR for the 1998-1999 survey indicates an increase in the prevalence of consumption in 1998-1999 relative to 1995-1996 . For both genders, the consumption of soup and fish decreased, whereas the consumption of meat, vegetables and milk increased throughout the whole period of 1987-1999; further, no significant increase was found between 1995-1996 and 1998-1999 for potatoes/rice/pasta, whereas the consumption of fruit increased between 1987 and 1995-1996 , to decrease afterwards.
Discussion
To our knowledge, this is the first study conducted among representative samples of the Portuguese population to assess trends in dietary intake. Our data indicate that the consumption of traditional foodstuffs such as fish and soup is on the decline, whereas the consumption of other foodstuffs, for example, fat-containing foods such as meat and milk, is increasing steeply.
A small but significant decrease in the average number of daily meals was found; this might contribute to the recently reported increase in the prevalence of overweight and obesity in the Portuguese population (Marques-Vidal and Dias, 2005), as some authors have shown an inverse relationship between meal frequency and increased weight (Louis-Sylvestre et al., 2003) . Of particular concern is the fact that the decrease in the average number of daily meals was more pronounced among the younger age groups, which, if confirmed, forecasts a considerable rise in overweight and obesity in the forthcoming generations. Another worrying sign is that younger subjects tend to snack rather than to consume a more traditional meal. Unfortunately, no data regarding snacks were available in 1987, but in the 1995-1996 and 1998-1999 surveys, younger subjects reported a higher frequency of snacking (Table 4) , further increasing the risk of becoming overweight or obese (Zizza et al., 2001) . Thus, this data indicate that the average number of meals is decreasing, whereas the number of snacks is increasing, for example, among younger age groups; the health impact of such modifications in dietary behaviours requires further assessment.
The frequency of subjects consuming meat increased in all groups. Such findings are in agreement with other studies conducted in the neighbouring Spain (Serra-Majem et al., 1993; Rodríguez-Artalejo et al., 1996) , France (increase from 44 to 85 kg/year/person in 1950 and 1996, respectively) (Haut Comité de la Santé Publique, 2000) and Italy (increase from 50 to 100 g/day in 1960 and 1996, respectively) (de Lorenzo et al., 2001) but contrary to those found in Germany (decrease between 1.8 and 2.6 g/day per year) (Jungjohann et al., 2005) or USA (decrease from 32 to 20% of total fat in 1965 and 1995, respectively or from 8.9 to 3.1% of total energy in 1977 and 1995, respectively (Nielsen et al., 2002) ). Overall, these data indicate that, like other southern European countries, the dietary pattern of the Portuguese population is shifting from a Mediterranean to a more Westernized type (Aranceta, 2001) . Interestingly, the strongest increase in reported meat consumption was noted in the lower educated group, suggesting that this Trends of food intake in Portugal, 1987 Portugal, -1999 P Marques-Vidal et al 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 1987 1995-1996 1998-1999 increase might partly be owing to better economical access to meat products (Haut Comité de la Santé Publique, 2000) or lack of education on health issues. Overall, the consumption of fish decreased; yet slightly more than half of the participants reported fish consumption the day before, that is, a very high percentage. Besides, this downward trend was noted only in specific groups: for example, in both genders, fish consumption decreased among subjects aged less than 65 years, but increased afterwards. The rationale for such differential trends is not clear and can only be speculated: cultural beliefs that meat provides more strength (Haut Comité de la Santé Publique, 2000) or shifting from fish to meat for convenience (e.g., eating out, shorter preparation of meat dishes compared to fish, lower cost of meat), whereas older subjects might retain their dietary habits. Noteworthy, this decrease in the consumption of fish is in contrast to Spain, where consumption has remained stable or has even increased (Rodríguez-Artalejo et al., 1996 , similar to France or Germany (Haut Comité de la Santé Publique, 2000; Winkler et al., 2000; Perrin et al., 2002) . Thus, it would be important to curb this downward trend, in order to maintain the high frequency of fish consumption in the Portuguese population.
Soup has been advocated as a healthy, inexpensive and traditional way to increase vegetable and vitamin intake (Bertrais et al., 2001; Galan et al., 2003) and to control weight (Himaya and Louis-Sylvestre, 1998) . In this study, the reported consumption decreased significantly in both genders and in most age groups, with the remarkable exception of the youngest (0-4 years). Possible explanations for such downward trend include the reduction in time dedicated for meal preparation, or even the replacement of the traditional meal (made of three servings: soup, main course and dessert) by smaller and lighter meals (Haut Comité de la Santé Publique, 2000; Poulain, 2002; Mestdag, 2005) .
In 1998-1999, almost all subjects (95%) had consumed potatoes, rice or pasta the day before; this slight increase is to be compared with a study conducted in Sweden (Eiben et al., 2004) , where consumption of potatoes decreased but consumption of rice and pasta increased between 1971 and 2000. Further, no significant trend was found after multivariate adjustment. Thus, our data suggest that this increase might be owing to an improvement rather than to a decrease in socio-economic conditions.
In this study, fruit intake increased in both genders, and in the 1998-1999 survey, circa 90% of the sample reported having consumed fruit the day before. These findings are in agreement with some studies (Laugesen and Swinburn, 2000; Stables et al., 2002; Popkin et al., 2003; Eiben et al., 2004) but not with others (Kromhout, 1999; Steptoe et al., 2002) . Discrepancies are likely to ensue from differences in dietary assessment or in socio-economic characteristics of the groups studied. Our data thus indicate that the consumption of fruit is as yet high in the Portuguese population; although a sign of possible concern was revealed by multivariate logistic regression, which showed that the consumption of fruit actually decreased between 1995-1996 and 1998-1999 , whether this is a consistent or a temporary trend remains to be assessed.
Vegetable consumption increased in both genders; these findings are in agreement with other studies conducted in Germany (Schaeffler et al., 1996) , Sweden (Eiben et al., 2004) , New Zealand (Laugesen and Swinburn, 2000) or USA (Stables et al., 2002) . Interestingly, this increase was greater in the less well-educated group. As for fruits, in 1998-1999, more than 80% of the responders had consumed vegetables the previous day.
Milk consumption increased in both genders; again, these findings are in agreement with trends observed in Spain (Rodríguez-Artalejo et al., 1996) and France (Haut Comité de la Santé Publique, 2000). Interestingly, and contrary to an American study (Popkin et al., 2003) , the highest increase in milk intake was observed in the less well-educated group. Overall, our data indicate that the milk (and thus calcium) intake of the Portuguese population is improving, with possible beneficial effects on cardiovascular risk factors (Zemel, 2001; Reid et al., 2002; Schröder et al., 2002) and obesity, as several studies have shown that increased milk or dairy products intake is inversely related to obesity (Mirmiran et al., 2005; Marques-Vidal et al., 2006) .
We are well aware of the study limitations.
(1) The questionnaire only assessed the consumption of the day before the interview, so the reported intake may not be representative of the average intake; yet, the large sample size and the fact that it was applied throughout the year reduce the magnitude of seasonal or individual reporting bias. (2) Data regarding the type of foodstuff were unavailable, so it was impossible to distinguish between beef, pork, poultry, low-or full-fat milk consumption, etc. (3) The lack of quantitative data precluded any energy or nutrient intake analysis. (4) Circa 3000 subjects failed to provide information on food intake, and it was not possible to re-assess them due to logistic constraints. A large, nationwide nutritional survey will take place in 2006 and will provide important For each type of food, the trends were analysed after multivariate logistic regression adjusting for age group, educational level and region. Results are expressed as adjusted OR and (95% confidence interval).
clues regarding the nutritional status and intake of the Portuguese population. In summary, our data indicate that dietary intakes have changed dramatically over a decade in Portugal, for example, among adults under 65 years. The average number of daily meals and the consumption of soup and fish have decreased; the consumption of meat, vegetables and milk has increased, the consumption of potatoes/rice/pasta has remained relatively stable and the consumption of fruit has decreased slightly between 1995 and 1999. These findings, if further confirmed by the ongoing 2005-2006 National Health Interview Survey, will probably lead to an increase in obesity levels (due to increased meat and associated fat consumption; Newby et al., 2003) , whereas the incidence of certain cancers and osteoporosis might be decreased (due to the higher consumption of vegetables and milk; Steinmetz and Potter, 1996; Prentice, 2004) ; further studies will be needed to assess this point. Finally, at the individual level, the higher consumption of meat and milk will provide a higher protein and fat intake, while simultaneously decreasing the relative amount of carbohydrates in the diet; although the higher intake of protein and calcium might be beneficial, for example, among elderly subjects, the higher consumption of fat is of concern.
